The secretory response of gastric acid to pure ethanol and alcoholic beverages may be different because the action of the nonethanolic contents of the beverage may overwhelm that of ethanol. Pure ethanol in low concentrations (<5% vol/vol) is a mild stimulant of acid secretion whereas at higher concentrations it has either no effect or a mildly inhibitory one. Pure ethanol given by any route does not cause release of gastrin in humans. Alcoholic beverages with low ethanol content (beer and wine) are strong stimulants of gastric acid secretion and gastrin release, the effect of beer being equal to the maximal acid output. Beverages with a higher ethanol content (whisky, gin, cognac) do not stimulate gastric acid secretion or release ofgastrin. The powerfdul stimulants of gastric acid secretion present in beer, which are yet to be identified, are thermostable and anionic polar substances. The effect of chronic alcohol abuse on gastric acid secretion is not as predictable. Chronic alcoholic patients may have normal, enhanced, or diminished acid secretory capacity; hypochlorhydria being associated histologically with atrophic gastritis. There are no studies on the acute effect of alcohol intake on gastric acid secretion in chronic alcoholic patients. The acid stimulatory component of beer and wine needs to be characterised and its possible role in the causation of alcohol induced gastrointestinal diseases needs to be investigated. (Gut 1993; 34: 843-847) Effects of acute exposure of non-alcoholic subjects to alcohol on gastric acid secretion The effect of pure ethanol on gastric acid secretion has been investigated by several workers.
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Effects of acute exposure of non-alcoholic subjects to alcohol on gastric acid secretion The effect of pure ethanol on gastric acid secretion has been investigated by several workers.
Early uncontrolled experiments3'4 suggested that alcohol had a stimulatory effect on gastric acid secretion; thus an 'ethanol test meal' was introduced to clinically evaluate acid secretory state in humans. Recent controlled studies have served to clarify the different aspects of the interaction between alcohol and gastric acid secretion. Gastric acid secretion is influenced by a number of factors such as pH, volume, osmotic activity, and caloric value of the infusate. The ideal osmotic control for ethanol is distilled water5 and not hypertonic glucose or saline as has been used in some studies.' This is because ethanol is a non-electrolyte of small molecular weight that diffuses rapidly in and through biological membranes. Consequently the effective osmotic pressure that it exerts on biological membranes is far less than its osmotic pressure measured by an osmometer. Distilled water has an identical effect and is pharmacologically inactive. It is, therefore, considered the ideal osmotic control for ethanol (for detailed discussion see5). Because alcohol is also a source of energy (1 g of ethanol provides 7 1 kcal), it is necessary to have an additional caloric control. An negative effect on gastric acid secretion, the mechanism for which is not clear. Studies on the effect of enteral infusion of ethanol have produced strikingly different results (Table I) . Early studies by Cooke>" showed that ethanol in concentrations of 1% to 20% did not stimulate gastric acid secretion. Lenz et al' used intragastric titration to measure acid output and hypertonic solutions of glucose saline as controls and found that 5% and 10% ethanol significantly increased three hour acid secretion whereas 20% ethanol had a mild but insignificant stimulatory effect. Subsequent studies have not, however, been able to show the stimulatory effect of 5% and 10% ethanol. In a well controlled study with isovolumetric, isoosmotic and isocaloric controls Singer et a12 studied the effect ofintragastric bolus infusion of 1-4%, 4%, 5%, 6%, 7%, 8%, 10%, 20%, and 40% ethanol. By intragastric titration 1-4% and 4% ethanol were found to have a stimulatory effect on gastric acid secretion with a response equal to 23% and 22% respectively of the pentagastrin stimulated incremental acid output (maximal acid output-basal acid output). The higher concentrations of ethanol studied had either no effect or a mildly inhibitory one. Petersen et al'2 under similar controlled conditions found that slow intragastric infusion (28 g/h) ofpure ethanol at concentrations of 5%, 12%, and 36% had no effect on gastric acid secretion. Thus we conclude that intravenous ethanol, at least in the doses used, and intragastric infusion of low concentrations (up to 5%) of ethanol stimulate gastric acid secretion whereas intragastric infusion of higher concentrations has either no effect or a mildly inhibitory one.
Effect of alcoholic beverages Interestingly, the findings of the oral ethanol whisky. A lack of response would suggest that the high concentration of alcohol is the principal factor. The effect of alcohol and the beverages on antral G cells also needs further study.
(b) Damage to or inhibition of the gastric parietal cell. Davenport29 found that ethanol solutions with a concentration above 10% produced mucosal damage. Beverages with concentrations above that in wine (10%-12%) failed to release gastrin or to stimulate acid. Therefore, it is possible that back diffusion of H+ ions secondary to disruption of the mucosal barrier plays a part in the failure of these beverages to stimulate acid secretion. In the study by Chacin et al23 exposure of isolated toad gastric mucosa to 20% ethanol and rum and whisky produced a drastic, partially reversible inhibition of histamine stimulated acid secretion. Mechanisms for this effect needs further elucidation.
(c) Release of gastric acid inhibitors such as somatostatin. Intravenous infusion of ethanol has not been shown to release measurable amounts of somatostatin3' but this does not exclude the possibility that somatostatin may mediate the inhibitory effect on the parietal cells. Prostaglandins inhibit acid secretion and their synthesis and release by gastric mucosal cells is enhanced by exposure to ethanol. 32 (d) High osmolarity. Substances with high osmolarity have been found to inhibit acid secretion. Because the effective osmotic pressure exerted by ethanol is far less than its measured osmotic pressure it is unlikely that high osmolarity plays a major part in the production of acid inhibition by ethanol.
Alcoholic beverages with low ethanol content stimulate gastric acid secretion by additional mechanisms. This is obvious from the fact that the response to beer and wine is many times higher than that to corresponding concentrations of ethanol. The strong release of gastrin stimulated by these beverages is clearly an important mediator of this response but it is possible that they may have a direct effect on the parietal cell as well. In the study by Chacin et a123 on isolated toad gastric mucosa beer and wine had an effect similar to low concentrations ofethanol. Beverages with high ethanol content like whisky and cognac have no effect probably because the inhibitory effect of the high concentrations of ethanol present in these beverages overwhelms the stimulatory effect of the non-ethanolic components.
What exactly the non-ethanolic components of beer and wine that stimulate gastrin release are is unclear. The gastric acid secretory capacity in chronic alcoholic patients and those with alcoholic pancreatitis has been studied, with contradictory results reported by different studies. Chey et all' found hyposecretion of gastric acid or achlorhydria in chronic alcoholic patients without clinical or laboratory evidence of pancreatic disease. Gullo et al34 studied 20 patients with chronic pancreatitis, of which 18 had histories of heavy alcohol abuse. About half (55%) had acid secretion in the normal range, one third (35%) had acid hypersecretion, and 10% had achlorhydria. Piubello et all5 found acid hypersecretion in a group of 21 chronic alcoholic patients and the peak acid output values in these patients were similar to those measured in patients with duodenal ulcers and was significantly higher than those in control groups. The study by Dinoso et al'6 possibly gives the reason for these widely varying results. They studied the acid output in 70 chronic alcoholic patients and age matched normal healthy controls and correlated the results with mucosal histology. Although the mean maximal acid output of the group of chronic alcoholic patients was no different from that of controls, there was wide variation in the acid output within this group. The 15 alcoholic patients with atrophic gastritis had very low acid outputs whereas in those with superficial gastritis the values were only slightly lower than in normal subjects. Eight subjects with normal mucosa had acid hypersecretion (acid output >35 meqfh) compared with only one of 40 controls. The percentage of patients with normal mucosa was significantly less in the alcoholic group compared with the normal groups. Atrophic gastritis and superficial gastritis were more often seen in the alcoholic patients, which accounted for the hypochlorhydria seen in a group of these patients. When followed up with serial biopsies one third of 12 patients with atrophic or superficial gastritis showed considerable increases in their maximal acid output, which paralleled the histological improvement seen in these patients. Further studies are needed to confirm these findings.
Acid hypersecretion found in a subgroup of alcoholic patients in these studies"36 also occurred in dogs chronically given alcohol. This was attributed to increase in mean parietal cell mass,37 a threefold increase in mean parietal cell volume accompanied by mitochondrial hypertrophy, and a pronounced increase in the secretory tubular apparatus of the parietal cells. 38 There are no studies on the effect ofacute alcohol intake on gastric secretion in the chronic alcoholic patient.
Effect of chronic alcoholism on gastrin release There is only one study (published as an abstract) that reports on the effect of alcohol on gastrin release in the chronic alcoholic patient.
In this study Hajnal et a139 found a noticeably impaired gastrin release in response to a meal, ethanol, and wine. Although the gastrin release in response to wine was diminished compared with controls it was still higher than the response to ethanol. Clearly a study needs to be done with chronic alcoholic patients. This should be conducted soon after admission to hospital to assess the effect of commonly consumed alcoholic beverages on gastrin release and gastric acid secretion and the results should be compared with gastric histology. It would also be important to know if the changes found reverse with abstinence.
Thus recent controlled studies permit us to draw reasonably firm conclusions about the effect of ethanol and alcoholic beverages on nonalcoholic human subjects. Similar studies need to be done in chronic alcohol abusers. Further characterisation of the non-ethanolic component of beer and wine that stimulates acid and gastrin secretion needs to be carried out. This may throw more light on the mechanism of action of the alcoholic beverages on the gastric mucosa and possibly on other organs. 
